The authors' report the case of an eleven month old Sudanese girl, who presented to the Accident and Emergency department with a femoral fracture. The fracture was apparently sustained following a minor, unsupervised fall. Subsequent radiographic imaging demonstrated changes which raised the concern of Non Accidental Injury. Only when a more detailed history was taken, and subsequent biochemical results became available was a diagnosis of nutritional rickets and scurvy made.
Following appropriate orthopaedic management, and dietary supplementation, the child made a full recovery. We highlight the importance of underlying biochemical abnormalities as a differential diagnosis in fractures presenting as Non Accidental Injury (NAI).
CASE REPORT
An eleven month old Sudanese girl was brought to the Accident and Emergency department by her parents, with a history of injury to her right thigh. The history as reported by the parents was that the child had fallen approximately 0.5m from a bed onto a wooden floor, although the fall itself was not actually witnessed. The parents denied any other injuries, as well as any associated loss of consciousness.
On clinical examination the child was crying, and appeared distressed. The right mid thigh area was noted to be swollen, and the leg was externally rotated. X-Rays were taken of the right femur which showed a displaced, transverse fracture in the mid shaft region. The general appearance of the bones was felt to be abnormal, and evidence of periosteal reaction suggested the possibility of previous fractures, thus raising the concern of NAI ( The underlying bone appears pathological, and there is evidence of periosteal new bone formation.
The child was subsequently placed in Gallows traction, a more detailed examination and history was conducted, and blood investigations were performed. At this stage child protection services were also involved due to the suspicion of NAI.
On further examination the child appeared to be well nourished, and head circumference measurement was on the 98th centile for her age. The child was however noted to have a degree of frontal bossing, bilateral beading of the ribs, as well as swelling of both distal forearms in the metaphyseal areas. These changes were suggestive of rickets. This was confirmed on biochemical analysis with very low levels of 25-hydroxyl vitamin D, in association with raised alkaline phosphatase, and parathyroid hormone. Also noted were low serum levels of ascorbic acid, suggesting a concurrent diagnosis of scurvy.
A skeletal survey of the child confirmed these diagnoses (Fig II) , with classic radiographic changes seen. No further fractures were detected, and it was felt that the presenting injury was as a result of underlying pathological bone, and not NAI. The mother explained that the child had been breast fed since birth, and had received little in the way of dietary supplements. These were started shortly after admission, and the fracture was treated non-operatively in a hip spice. The child was subsequently discharged home.
The child was reviewed regularly following discharge, and has since made a full recovery. Biochemical markers have returned to within normal limits and the child is now walking normally without any apparent adverse effects. Subsequent radiographic imaging has also shown marked resolution, following dietary supplementation of vitamins D and C. (Fig III) 
DISCUSSION
Rickets and scurvy are relatively rare conditions in western societies, but recent research has shown that they are presenting with increased frequency especially in ethnic minority groups. It has been suggested that this may be as a result of increase in asylum seeker numbers in certain areas. ( 1 , 2 , 3 ). They may both result from dietary deficiencies, often as a result of prolonged breast feeding without nutritional supplementation. Reduced exposure to sunlight in these ethnic groups is also a recognised cause of rickets, as this is an important factor in vitamin D metabolism.
Our case demonstrates classical radiographic changes of both rickets and scurvy, with full resolution following appropriate treatment. We highlight the fact that radiographic examination of one bone in isolation may be confused with Non Accidental Injury. It is in the metaphyseal area of bone that nutritional deficiencies cause the most marked radiographic characteristics, and therefore it is important to adequately image the joint above and below the site of fracture.
We highlight the importance of ruling out underlying pathological processes of bone that cause a predisposition to fracture, when investigating potential causes of Non Accidental Injury.
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